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IndiaAbstract The fatalities from Road Trafﬁc Accidents (RTA) constitute a major cause of unnatural
deaths among children in Chandigarh zone of North West India. The epidemiology of RTA related
deaths in this age group is lacking in our country. This retrospective study (1974–2013) included
children (618 years) who became victims of RTA and subsequently died during the course of treat-
ment. The postmortem and hospital records of the victims were used to collect the epidemiological
data regarding age, sex, area of residence, etc. These deaths constituted 9.4% of total road accident
deaths reported at this hospital. Out of a total of 709 RTA deaths in children, about 16% were
reported in the block year of 1974–78 and this proportion decreased to 9.4% during the block year
of 1984–88 and has remained almost constant since then. The maximum number of victims
belonged to the states of Haryana (36%) and Punjab (34%). A higher number of deaths were
observed in rural population (60%). Most of the fatalities occurred between 12–4 pm (29.9%)
and pedestrians (47.8%) were found to be the most commonly affected. The most common affected
was the 16–18 year age group (35.3%). Injury to head and neck region (81.4%) was responsible for
a majority of deaths. The study concluded that the RTA remains an important cause of unnatural
deaths in children. The static proportion of these deaths over the past three decades signiﬁes that the
road safety policies have been ineffective in preventing causalities and need further improvements.
ª 2015 The International Association of Law and Forensic Sciences (IALFS). Production and hosting by
Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).1. Introduction
Globally, Road Trafﬁc Accidents (RTA) are the leading cause
of unnatural deaths in the world1 and a major burden on the
world’s economy causing a yearly loss of about US $ 518
billion.2 It is also the foremost cause of unnatural deaths in
children, contributing to an annual loss of more than
260,000 lives in the 0–19 year age group.3
India contributes one-sixth of the world’s population,
29.5% of which belongs to the 0–14 year age group.4 India
Table 2 Proﬁle of Road Trafﬁc Accident (RTA) fatalities in
children.
Parameter N % p value
Age
Less than 5 years 111 15.7 0.0001
6–10 years 170 24
11–15 years 168 25.1
16–18 years 260 35.2
Sex
Male 540 76.2 0.0001
Female 169 23.8
Area
Rural 428 60.4 0.0001
Urban 281 39.6
State
Haryana 260 36.6 0.0001
Punjab 231 32.6
Chandigarh 90 12.6
Himachal Pradesh 68 9.6
Other states 60 8.5
Time of accident
8 am–12 pm 147 21.5 0.0001
12 pm–4 pm 205 29.9
4 pm–8 pm 190 27.8
8 pm–12 am 63 9.2
12 am–4 am 17 2.3
4 am–8 am 63 9.2
Vehicular occupancy
Table 1 Year wise distribution of Road Trafﬁc Accident
(RTA) fatalities.
Year Total
unnatural
deaths
Total
RTA
related
deaths
(B)
Total RTA
related
children
deaths (A)
Proportion of
RTA deaths in
children(A/B)
(%)
1974–78 335 140 22 15.7
1979–83 472 233 34 14.6
1984–88 637 330 31 9.4
1989–93 662 354 31 8.8
1994–98 1047 445 43 9.7
1999–2003 2977 1407 126 9.0
2004–08 3719 1971 181 9.2
2009–13 5363 2681 241 9.0
Total 15,212 7561 709 9.4
256 D. Singh et al.has witnessed a 10-fold increase in the number of fatalities
from 1970 to 20095 with one accident occurring every minute
and one fatality every four minutes.6 There was a remarkable
increase in the total number of registered vehicles from 1.9 mil-
lion in 1971 to 127.7 million in 2010.7 It has been reported that
road trafﬁc injuries are the second most frequent cause of
death in the 5–14 year age group in India8 and more than half
of all accident-related deaths in children are attributed to RTA
(Road Trafﬁc Accidents).9 Overpopulation, increased number
of vehicles on roads, poor road conditions and disregard for
trafﬁc rules and regulations are some of the major causes of
increased injuries and fatalities in India.10,11 Hence the present
study was carried out to provide a baseline data to policy
makers to plan safer transportation routes and in setting up
of health care centers in areas that report a higher number
of accidents.
2. Materials and methods
The present study is an analysis of postmortem records of 709
RTA-related deaths in children (618 years) in Chandigarh
zone, undertaken at Post Graduate Institute of Medical
Education and Research (PGIMER), Chandigarh between
1974 and 2013. The autopsies on these cases were conducted
by the department of Forensic Medicine, PGIMER,
Chandigarh. This institute provides tertiary health care to
the people of more than half a dozen neighboring states of
northern India. The subjects in the present study belonged to
Chandigarh zone consisting of the union territory of
Chandigarh and the states of Punjab, Haryana and
Himachal Pradesh. The states of Punjab and Haryana with
the union territory of Chandigarh as the capital city is known
as the granary of India, while the hilly state of Himachal
Pradesh is known for its horticulture.
The information regarding age and sex distribution, rural/
urban distribution, time of the accident, fatal injury and other
socio demographic parameters were recorded from the autopsy
records of the deceased with the methods of collection remain-
ing the same for the entire study. For this study, the period
(1974–2013) was divided into eight blocks of ﬁve years. The
subjects were divided into four age groups: <5, 6–10, 11–15
and 16–18 years. The double data entry of records in the
Microsoft excel was done by two independent persons for
ensuring data consistency and reliability. The data thus
obtained were analyzed in the SPSS version 16. Chi-square test
of goodness of ﬁt was applied for analysis purpose.Pedestrians 338 47.6 0.0001
Two wheeler occupants 235 33.4
Three wheeler occupants 15 2.1
Light wheeler occupants 74 10.4
Heavy wheeler occupants 40 5.6
Cause of death
Head and neck injury 577 81.4 0.0001
Chest injury 7 9.8
Abdominal injury 29 4.1
Injury to extremities 19 2.6
Injury to multiple regions 77 10.83. Results (Tables 1 and 2)
Out of a total of 15,212 unnatural deaths reported at this
hospital from 1974–2013, 49.7% (n= 7561) were due to
RTA and of these, 709 were of children making a contribution
of 9.4% of total road accident fatalities.
There was an increase of 11-fold in RTA fatalities among
children from 1974–78 (n= 22) to 2009–13 (n= 241). These
fatalities in the ﬁrst ﬁve years of study formed nearly 16% of
the total RTA deaths in children (n= 709) and decreased in
proportion to 9.4% in the 1984–88 period and have remained
almost stable to be around 9% since then.
The maximum number of fatalities was observed from the
state of Haryana (36%) followed by the state of Punjab(34%), Chandigarh (13%), Himachal Pradesh (9%) and other
neighboring states (8%). The rest of the casualties belonged to
other states contributing <2% from each state. Though the
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Figure 2 Distribution of RTA fatalities based on time of
accident.
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signiﬁcant change over the study period except in the years
1979–83 when the share of the state of Haryana rose to 47%
of the total fatalities. However, the states of Himachal
Pradesh (0–10%) and Punjab (32–39%) witnessed an increase
in fatalities in the years 1974–78 and 2009–13 respectively. The
casualties from Himachal Pradesh exceeded that of
Chandigarh in the last ten years of study. The union territory
of Chandigarh observed a fall in the proportion of fatalities
(32–7%) in 1974–78 and 2009–13 respectively. The difference
in distribution of fatalities between different states in the study
period was found to be signiﬁcant (Chi square = 259.22,
p value = 0.0001) (Fig. 1).
The highest number of fatalities was observed in
16–18 years age group (35.3%) followed by 11–15 (25.1%),
6–10 (24%) and <5 (15.7%) year groups.
Male preponderance (76%) was observed throughout the
study period with male to female ratio of 3.2:1. It was observed
that maximum number of cases in the present study belonged
to rural population (60%).
The gap between the genders also widened as the age
progressed as was evident from the male female ratios;
1.58:1, 1.78:1, 3.54:1 and 8.28:1 for <5, 6–10, 11–15 and
16–18 year age groups respectively. Statistically signiﬁcant
difference of fatalities was observed between two genders
(Chi-square = 194.12 and p value = 0.000) and between
different age groups (Chi square = 64.17, p value = 0.0001)
in the study period.
Maximum deaths were reported in the month interval in
September–October (19.6%) followed by November–
December (17.2%), while the months reporting the least
number of fatalities were January–February (12.1%).
However, no statistical signiﬁcance in fatalities was detected
between different month intervals.
A vast majority of fatalities, (79.1%) was reported during
daytime (8–8 pm). The maximum number of deaths was
reported between 12–4 pm (29.9%) followed by 8–12 pm
(21.5%). Least (2.5%) number of casualties was reported
between 12–4 am. The data regarding time were not available
in 24 cases, and hence they have been excluded from calcula-
tions for this parameter. The difference in fatalities with regard
to the different time intervals during the day was statistically
signiﬁcant (Chi-square = 260.64, p value = 0.0001) (Fig. 2).
Maximum fatalities were reported among the pedestrians
(47.8%) followed by two wheeler occupants (33.1%). The0%
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Figure 1 Temporal distribution of fatalities across different
states.proportion of pedestrians and Heavy Motor Vehicle (HMV)
fatalities decreased from 64% to 46% and 14% to
5% correspondingly in the years 1974–78 and 2009–13.
However, the proportion of two wheeler and Light Motor
Vehicle (LMV) fatalities increased from 18% to 39% and
0% to 7% respectively in the years 1974–78 and 2009–13.
The least commonly affected was the three wheeler group
(2.1%). The difference in fatalities between road users was
found to be statistically signiﬁcant. (Chi square = 787.35,
p value = 0.0001) (Fig. 3).deceased.
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Figure 4 Distribution of RTA fatalities based on cause of death.
258 D. Singh et al.Injury to the head and neck region of the body was responsi-
ble for a majority of deaths (81.4%) followed bymultiple region
injuries (10.9%), abdominal injuries (4.1%), extremities (2.6%)
and chest injuries (1.1%). Difference in fatalities due to various
causes of death over a period of timewas found to be statistically
signiﬁcant (Chi-square = 1689.51, p value = 0.0001) (Fig. 4).
4. Discussion
The present study observed that fatal RTA deaths in children
constituted 9.4% of total road accident fatalities (n= 7561).
Similar ﬁndings were reported from Manipal, India12
(10.3%). However, the higher number of deaths in children
was reported from other parts of India; Pondicherry13
(17.5%), Chhattisgarh14 (18%) and from other regions of the
world; Malaysia15 (15.5%) and South Asia16 (13%). The lesser
number of fatalities was observed in China17 (1.1%). These
differences among countries could be due to dissimilarities in
the demography and enforcement of trafﬁc rules followed
regarding road safety or due to slight differences in the age
groups studied. The fact that the proportion of these deaths
remained almost constant over the last three decades might
be due to inadequacies in the preventive steps to reduce
RTA related mortality and morbidity further.
The present study found that majority of accident fatalities
was reported from the state of Haryana (36%) followed by
Punjab (34%) and Chandigarh (13%). After the division of
the old state of Punjab in 1966, a lot of development activities
took place in the newly formed states. This included improve-
ments in the road infrastructure, increased number of indus-
tries and increased housing projects.18 As a result of these
activities more jobs were created which led to the increase in
purchasing power and more vehicles as compared to other
states.19 Lesser number of fatalities reported from Himachal
Pradesh might be due to difﬁculty in access to hospital because
of hilly terrain or due to poor road network development.
Strict enforcement of trafﬁc rules and regulations and well
planned road network might explain the fall in mortality rates
in Chandigarh over the study period.
More casualties were observed in the rural population.
Similar observations have also been reported abroad;
Australia20 (60%) and Nepal21 (45.3%). The fact that in the
year 1971, about 80% of Indian population lived in rural areas
and in 2011 this ﬁgure dropped down to about 68.8%, which is
still a large part of the population, indicates that the rural
population might be overrepresented. Factors like the poor
maintenance of roads, less awareness of trafﬁc rules might be
contributory to the increased fatalities being reported from
rural areas.22
Males were predominantly affected as compared to their
female counterparts in our study. Similar ﬁndings were
observed in studies in India8,9,12,18,23 and in the rest of the
world [Malaysia15; Nepal21 (76.7%); USA24 (75%); UK25;
UAE26 (69.4%); Pakistan27 (80%); Saudi Arabia28; Jordan29
(76.8%)]. However, female preponderance was reported from
Norway30 (82.6%). Male children are frequently affected
because they are more involved in outdoor activities.18 The
ﬁnding of the present study that increased fatalities were
observed with increasing age was similar to other studies from
China17 and Australia.20 However, contrasting ﬁndings were
reported from Malaysia21 where 15–18 years was found to bea less commonly affected the pedestrian group (16.1%).
Though children are not authorized to drive vehicles, they
are frequently seen doing so leading to increased exposure to
mishaps. Greater involvement of older age groups might be
due to the reason that as the child ages, he/she develop a
tendency to go out on the streets which makes him/her more
prone to accidents.
The present study found that the highest number of fatali-
ties involved pedestrians (47.6%) followed by two wheeler
occupants (33.1%) and light motor vehicle occupants
(10.4%). Similar results were also reported from other studies
in India30,31,32 and the rest of the world [Malaysia15; Nepal21
(39.3%); USA24 (75%); UK25 (52.9%); UAE26; Pakistan27
(57%); Iran33 (36%); Scotland34 (49.8%); Jamaica35
(30.2%)]. The pedestrians were most commonly involved
probably because children are usually less aware of trafﬁc rules
and regulations and try to cross the road while the trafﬁc is
moving. The lesser awareness about the zebra crossing (pedes-
trian crossing) and even its absence at many places, poor road
conditions and negligent driving of the vehicles are some of the
other factors for pedestrian casualties.
Though statistically insigniﬁcant, the majority of deaths
occurred during September–October (19.6%) followed by
November–December (17.2%) while least number of fatalities
were reported in the January–February (12.1%). The months
of September–October and November–December usually coin-
cide with festive seasons of India and holidays in schools lead-
ing to children getting more involved in outdoor activities and
facing greater exposure to vehicular movements. In the months
of January–February, the temperature in this part of India
reaches near freezing point and consequently lesser outdoor
activities for children might explain the lower incidence rates.
The present study found that the maximum number of
casualties occurred between 12–8 pm which is comparable with
ﬁndings of other parts of India.14,31 Daytime is the usual work-
ing time in India for ofﬁces, business institutions and schools
so there is greater exposure of people to vehicles at this time.
Most schools close between 12–4 pm therefore comparatively
more children are present on the road at this time of the day
thereby increasing their exposure to automobiles. The time
period between 4–8 pm is generally the closing time of ofﬁces
and more automobiles are present on the road during this
time. Moreover, this is also the time when children usually
go out of home to play after completing their homework.
Injury to the head and neck region is the leading cause of
death, followed by injuries to multiple organs. The ﬁndings
of the present study are in accordance with the results of stud-
ies conducted nationally9,31,36 and internationally, in UAE.26
The greater proportion of deaths from head injury can possi-
bly be explained by the fact that the brain is a very delicate
structure of the body and may sustain irrecoverable injury in
accidents.
5. Conclusion
The present study observed that most of road injury fatalities
in children involved males in the age group of 16–18 years. The
state of Haryana suffered the greatest loss of human lives.
Most commonly affected were pedestrians. The rural pop-
ulation was most commonly involved and most of the fatalities
were seen during the daytime. Head injury was the leading
Road Trafﬁc Accident deaths among children in North West India 259cause of death. To bring the mortality rate down, children,
especially with rural background should be made aware about
the importance of strict compliance to trafﬁc rules and reg-
ulations. One of the best ways to do it is to include road safety
issues in school curriculum.37 Those children who ride bicycles
should be made to wear helmets as it is expected to reduce the
severity of injury to the head. Drivers should avoid talking on
mobile phones while on roads.38
The present study has highlighted the urgent need to frame
road safety policies like separate lanes for different vehicles as
the trafﬁc in India in general and this region in particular
consist of all kinds of automobiles including two wheelers,
three wheelers and four wheelers thus increasing the chances
of accidents. Installation of red lights and marking of zebra
crossings on the roads near schools and playgrounds would
be a welcome decision. The government should also ensure
that the vehicles follow speed limits.
Limitations
Though the study was conducted at a major tertiary health
care institute of North West India, the observations made
might not represent a true picture of the region as the data
of this particular institute only were used in this study.
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